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1.1 XRD analysis 
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1.2 DSC measurements 
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1.3 MAS-NMR 
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50% SiO2 series 
% MgO PR P1 P2 Int1 Int2 Q2 Q3 NC 
0% -81.8796 -81.8912  30.304  1  2 
25% -83.0810 -81.5958 -90.7469 16.902 7.477 0.694 0.306 2.306 
50% -84.5762 -81.5252 -91.4085 13.353 10.917 0.550 0.450 2.450 
75% -83.6764 -81.1591 -86.2838 10.748 31.702 0.253 0.747 2.747 
100% -89.0749 -81.8912 -93.2387 8.167 27.209 0.228 0.772 2.772 
 
 
45% SiO2 series 
% MgO PR P1 P2 Int1 Int2 Q2 Q3 NC 
0% -78.5779 -78.5968  10.068  1  1.556 
25% -78.5779 -78.2308 -85.1856 11.621 3,177 0.785 0.215 2.215 
50% -80.0774 -78.2308 -85.5517 16.884 13,518 0.555 0.445 2.455 
75% -81.2771 -78.5968 -86.6498 13.819 21,505 0.391 0.609 2.609 
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1.4 Particle size analysis 
 
0% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 93 101 97 97 5.66 
Diameter 10% (μm) 0.67 0.67 0.67 0.67 0.00 
Diameter 50% (μm) 5.19 5.42 5.31 5.31 0.16 
Diameter 90% (μm) 19.15 20.53 19.84 19.84 0.98 
Weight (mg) 139 150 144.50 144.50 7.78 
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12,5% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 58 60 59 59 1.41 
Diameter 10% (μm) 0.9 0.87 0.885 0.885 0.02 
Diameter 50% (μm) 6.28 6.36 6.32 6.32 0.06 
Diameter 90% (μm) 24.24 23.23 23.735 23.735 0.71 
Weight (mg) 87 87 87 87 0.00 
 
 
25% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 50 56 53 53 4.24 
Diameter 10% (μm) 0.62 0.64 0.63 0.63 0.01 
Diameter 50% (μm) 5.25 5.43 5.34 5.34 0.13 
Diameter 90% (μm) 20.48 21.15 20.815 20.815 0.47 
Weight (mg) 81 86 83.5 83.5 3.54 
 
 
33% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 61 55 58 58 4.24 
Diameter 10% (μm) 0.89 0.9 0.895 0.895 0.01 
Diameter 50% (μm) 5.66 5.68 5.67 5.67 0.01 
Diameter 90% (μm) 22.77 22.81 22.79 22.79 0.03 
Weight (mg) 88 87 87.5 87.5 0.71 
 
 
50% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 56 59 57.5 57.5 2.12 
Diameter 10% (μm) 0.86 0.66 0.76 0.76 0.14 
Diameter 50% (μm) 5.55 5.1 5.325 5.325 0.32 
Diameter 90% (μm) 21.44 18.7 20.07 20.07 1.94 
Weight (mg) 84 86 85 85 1.41 
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75% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 51 60 55.5 55.5 6.36 
Diameter 10% (μm) 0.71 0.68 0.695 0.695 0.02 
Diameter 50% (μm) 5.08 5.13 5.105 5.105 0.04 
Diameter 90% (μm) 17.86 18.56 18.21 18.21 0.49 
Weight (mg) 80 85 82.5 82.5 3.54 
 
 
 
100% MgO – 50% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 67 61 64 64 4.24 
Diameter 10% (μm) 0.83 0.85 0.84 0,84 0.01 
Diameter 50% (μm) 6.02 6.19 6.105 6.105 0.12 
Diameter 90% (μm) 21.27 21.84 21.555 21.555 0.40 
Weight (mg) 94 87 90.5 90.5 4.95 
 
 
 
0% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 53 45 49 49 5.66 
Diameter 10% (μm) 0.98 1.03 1.005 1.005 0.04 
Diameter 50% (μm) 7.71 8.19 7.95 7.95 0.34 
Diameter 90% (μm) 24.53 24.81 24.67 24.67 0.20 
Weight (mg) 82 86 84 84 2.83 
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12,5% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 53 52 52.5 52.5 0.71 
Diameter 10% (μm) 0.99 0.99 0.99 0.99 0.00 
Diameter 50% (μm) 7.46 7.45 7.455 7.455 0.01 
Diameter 90% (μm) 23.98 23.78 23.88 23.88 0.14 
Weight (mg) 89 87 88 88 1.41 
 
 
 
25% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 59 55 57 57 2.83 
Diameter 10% (μm) 0.96 0.96 0.96 0.96 0.00 
Diameter 50% (μm) 6.79 6.73 6.76 6.76 0.04 
Diameter 90% (μm) 23.31 22.99 23.15 23.15 0.23 
Weight (mg) 88 88 88 88 0.00 
 
 
 
33% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 60 61 60.5 60.5 0.71 
Diameter 10% (μm) 0.94 0.95 0.945 0.945 0.01 
Diameter 50% (μm) 6.2 6.27 6.235 6.235 0.05 
Diameter 90% (μm) 21.54 21.7 21.62 21.62 0.11 
Weight (mg) 89 86 87.5 87.5 2.12 
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50% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 54 58 56 56 2.83 
Diameter 10% (μm) 0.94 0.91 0.925 0.925 0.02 
Diameter 50% (μm) 5.88 5.75 5.815 5.815 0.09 
Diameter 90% (μm) 21.43 21.51 21.47 21.47 0.06 
Weight (mg) 87 88 87.5 87.5 0.71 
 
 
 
75% MgO – 45% SiO2 series Analysis 1 Analysis 2 Mean Median St.Dev 
Concentration 65 62 63.5 63.5 2.12 
Diameter 10% (μm) 0.88 0.88 0.88 0.88 0.00 
Diameter 50% (μm) 5.17 5.09 5.13 5.13 0.06 
Diameter 90% (μm) 20.93 20.65 20.79 20.79 0.20 
Weight (mg) 89 88 88.5 88.5 0.71 
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1.5 FTIR spectroscopy 
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1.6 Raman spectroscopy 
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1.7 SEM spectroscopy 
Spectrum 1: Clear Part 
Spectrum 2 & 3: White Part 
 
 
 
Spectrum 
 
Spectrum 1 
 
Spectrum 2 
 
Spectrum 3 
 
Weight % O 41.69 41.79 39.64 
 
Weight % Na 5.20 
 
5.16 
 
5.15 
 
Weight % Mg 
 
16.47 
 
16.71 
 
17.11 
 
Weight % Al 
 
0.80 
 
0.68 
 
0.75 
 
Weight % Si 35.84 35.65 
 
37.36 
 
 
 Spectrum 2 is under the interphase between the white part (on the bottom of the 
crucible) and the glassy material. Spectrum 1 is into the white part. 
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Spectrum 
 
Spectrum 1 
 
Spectrum 2 
Weight % O 41.99 
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Spectrum 1 is at the interphase between the crucible (bottom) and the glass. 
 
 
 
Spectrum 
 
Weight % Na Weight % Mg Weight % Al Weight % Si Weight % O 
D1 44.03 4.81 14.04 8.12 29.00 
D2 44.27 5.41 12.20 8.67 29.46 
D3 43.42 4.83 14.43 8.36 28.95 
D4 43.53 5.71 11.32 11.34 28.11 
D5 42.12 5.70 11.41 13.15 27.62 
D6 43.37 5.35 14.46 12.11 24.70 
D7 43.64 0.40 16.92 35.20 3.84 
D8 42.73 -0.03 17.61 39.55 0.13 
D9 43.99 5.15 4.60 29.33 16.93 
D10 44.25 1.22 0.24 50.02 4.27 
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D11 is almost at the same height as D1 in the previous graph. 
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Spectrum 
 
Weight % Na Weight % Mg Weight % Al Weight % Si Weight % O 
B1 44.09 4.57 14.77 4.68 31.88 
B2 44.02 5.04 14.57 4.93 31.44 
B3 43.04 10.05 11.64 4.83 30.43 
B4 41.33 8.33 12.35 5.45 32.55 
B5 43.66 6.02 14.15 5.19 30.98 
B6 46.24 4.82 13.68 5.11 30.15 
B7 43.95 4.58 14.68 5.51 31.27 
B8 44.21 4.52 14.95 5.76 30.56 
B9 44.13 4.88 13.87 6.84 30.28 
B10 43.82 4.91 14.21 7.56 29.50 
B11 43.74 4.51 15.46 7.77 28.52 
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Spectrum 
 
Spectrum 1 Spectrum 2 Spectrum 3 Spectrum 4 
Weight % Na -0.18 -0.19 4.72 2.61 
Weight % Mg 35.20 35.80 6.55 23.63 
Weight % Al 0 0 4.41 2.05 
Weight % Si 21.36 21.80 35.98 27.26 
Weight % O 47.44 48.33 50.87 49.33 
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Spectrum Weight % Na Weight % Mg Weight % Al Weight % Si Weight % O 
B1 4.34 7.94 0.51 36.83 49.14 
B2 4.58 12.58 0.38 31.33 45.89 
B3 1.42 28.51 0 27.04 50.06 
B4 1.22 27.74 0 26.17 48.50 
B5 7.04 11.84 0.45 33.44 48.73 
B6 2.48 22.29 0 29.18 48.77 
B7 6.01 10.29 0.47 34.16 48.21 
B8 4.82 8.11 0.55 35.96 48.48 
B9 3.85 8.67 0.61 36.29 48.92 
B10 3.24 17.54 0.37 33.20 50.82 
B11 2.14 22.83 0.43 29.44 49.69 
B12 2.26 20.61 0.33 30.76 49.68 
B13 3.69 11.14 0.51 34.94 48.87 
 
 
Pág. 38  Memoria 
 
 
-10 0 10 20 30 40 50 60 70 80
0
5
10
15
20
25
30
35
40
45
50
Line Profile 100% MgO - 50% SiO2
W
ei
gh
t %
Distance μm
 Na
 Mg
 Al
 Si
 O
 
 
1.8 Compressive strength 
 
10 20 30 40 50 60 70 80
40
50
60
70
80
90
Compressive strength - 24 hours ageing 
                        50% SiO2
 Experimental data
 Polynomial fit
σ c 
M
P
a
% MgO
 
 
 
 
Structure-properties relationships in bioactive glasses for PAA based polyalkenate cements Pàg. 39 
 
10 20 30 40 50 60 70 80
12
14
16
18
20
22
24
26
28
Compressive strength - 24 hours ageing 
                        45% SiO2
 Experimental data
 Linear fit
σ c 
M
P
a
% MgO
 
 
 
 
 
0 10 20 30 40 50 60 70 80
70
75
80
85
90
95
Compressive strength - 1 week ageing 
                        50% SiO2
 Experimental data
 Polynomial fit
σ c 
M
P
a
% MgO
 
 
 
Pág. 40  Memoria 
 
10 20 30 40 50 60 70 80
45
50
55
60
65
70
Compressive strength - 1 week ageing 
                        45% SiO2
 Experimental data
 Linear fit
σ c 
M
P
a
% MgO
 
 
 
 
